History of medicine
Introduction
Carpal tunnel syndrome (CTS) is a clinical condition that is mainly characterized by sensory impairment (pain and paresthesia) in the median nerve of the hand. 1 CTS is the most common entrapment neuropathy at the wrist, and the prevalence of the disease is reported to be different in the general population, ranging from 3.8% to 16%. CTS is more common in females, during middle age, and in winter. [2] [3] [4] [5] [6] [7] [8] This disease is also more common among employed individuals 9 and is noted to be associated significantly with certain professions. 10, 11 CTS is the most common costly and debilitating disease of the upper extremity, and it is the cause for absenteeism from work for the most number of days, that is, up to 27 days. 7, [12] [13] [14] CTS is usually idiopathic; however, other diseases such as hypothyroidism, 15, 16 diabetes, rheumatoid arthritis, chronic renal failure, acromegaly, amyloidosis, hemophilia, gout, fracture and trauma in the carpal tunnel region, high BMI, pregnancy, and mitochondrial diseases [17] [18] [19] can accelerate its development. 7 Despite the developments in medicine, most supportive therapies in modern medicine, such as splinting and corticosteroids, do not have long-term effects even if they are helpful. 7, 20 Although surgical therapies have better long-term effects in reducing symptoms, patients are at risk of surgical complications. Overall, the available evidence supports the usage of nonsurgical treatments. 21 Many studies have been conducted about the disease, but there is no consensus regarding the better options both in diagnostic and therapeutic methods. 1, 21 After pointing out the challenges in diagnosing and treating this disease, new ways to prevent the disease have been recommended. 21 Being a good source to find new treatment approaches and remedies, the use of Traditional and Complementary Medicine (T&CM) is increasing rapidly in most countries, and the World Health Organization (WHO) recommends taking advantage of the capacities of traditional medicine due to its availability, affordability, and cultural acceptability. 22 Moreover, healthcare workers are developing more positive attitudes toward T&CM. 23, 24 A serious reassessment of the traditional sources of medical information can be considered a postmodern approach to finding solutions to old unsolved problems. 25 Among the various traditional systems of medicine, Persian medicine (PM) is an ancient medical school that places great emphasis on disease prevention and lifestyle modification. 26 Persian physicians played a significant role in the development of medical sciences during the early medieval time (9-12th century ad). They followed the medical practices that were common in ancient Persia, India, Greece, and Rome. 27 This medical school gradually spread all over the world, and important treatises, such as Avicenna's "the Canon of Medicine" (written in 1025 ad), were used as main medical textbooks in most eastern and western countries and medical centers until the 17th century. 28 Avicenna is one of the most prominent figures among the Persian physicians in that period. He had a great influence on the progress of medical sciences through history. He contributed significantly to the field of neurology and is known as a pioneer in this field. 28, 29 Avicenna explains pressure on a branch of a nerve (compressive mononeuropathy), which is in accordance with the pathophysiology of CTS. In addition to recounting the etiology of nerve diseases and providing treatment options such as herbal and manual interventions, he offers a prevention package for these types of diseases. Therefore, this study aims to investigate Avicenna's views on neuropathy and carpal tunnel syndrome in his main medical textbook, Canon of Medicine.
Historical perspective
Classical history shows us that the term carpal tunnel syndrome (CTS) is not an old terminology in the history of medicine. Fothergill (1712-1780 ad) was the first man to describe the condition, which was later termed as neuralgia. 30 The first short description of patients with nocturnal hand pain, paresthesia, and weakness was published around 1850. The term acroparesthesia entered classic medical textbooks in around 1890, and the term CTS entered the literature in 1950. From the 1890s to the 1950s, acroparesthesia as a condition was described similar to what is today recognized as idiopathic CTS. 31 Neuropathy was used in indexed medical articles for the first time in 1924. 32 However, it seems that CTS was known by medieval physicians by other names and terminologies. Nerve-originated pain (vaja al-asab) was used as a term in medieval medical sources to define pain conditions. The term "Khadar" was also used by famous Persian physicians such as Rhazes (865-925 ce), Haly Abbas (949-982 ce), and Avicenna (980-1037 ce) to describe sensory impairment (e.g., numbness and paresthesia). 33 
Avicenna (Ibn Sina)
Ibn Sina (980-1037 ad), who is known as Avicenna in western countries, was one of the greatest and most famous polymaths and physicians in the world. He played a great role in promotion of medicine in early medieval times. 30 Avicenna was born in Afshaneh (a city near Bukhara in the northeast of Old Persia). He finished learning Persian literature when he was 10 and became a famous physician when he was only 16 years old. He had more than 400 records in the various fields of science such as philosophy, astronomy, and specially in medicine. 29 In the 12th century ad, his great medical manuscript, Al-Qanun-fi-al-Tibb (The Canon of Medicine), was translated into Latin by Gerard of Cremona. The Canon of Medicine was a comprehensive medical textbook consisting of five volumes that dealt with all aspects of medical sciences including basic sciences, diagnosis, anatomy, treatment, simple medicines registry, pharmacopeia, etc. The third volume of this book begins with neuroscience topics, including nerve diseases and its treatment approaches. 28, 33 Neurology is one of his favorite field of study. For example, he made pioneering discoveries in the field of vasovagal syncope, 33 migraine headache, 34 peripheral facial palsy, 35 and tremor. 36 He had also explained the management of stroke, 30 etc.
Carpal tunnel syndrome in Avicenna's Canon of Medicine

Anatomy of carpal tunnel and median nerve
In chapter 21 of the anatomy section of the Canon of Medicine, entitled "wrist (rosgh) anatomy," Avicenna described the anatomic position of the carpal tunnel. Pinpointing the two rows of carpal bones and making explicit reference to the pisiform bone, he also noted the protective function of the carpal bones to let the only nerve pass through the concave surface of the carpal tunnel. 37 Avicenna has described cervical (asab-al-onogh) and thoracic (asab-al-sadr) spinal nerves. He also explained that brachial plexus is formed with the participation of some branches of the cervical nerves 5-8 (C5-C8) and the thoracic nerve 1 (T1). Avicenna believed that the thoracic nerve 1 (T1) divides into two branches, and the second branch, which is smaller, merges with the cervical nerve 8 (C8) and extends to the hand to supply movement and sensation to the hand (median nerve). 37 Although generally what Avicenna described refers to general or focal functional distemperament of the patient, as well as changes in tissue and nerves passing through the tunnel, and not anatomical defects, his description of median nerve origination from the brachial plexus is fully compatible with today's anatomy.
Nerve diseases and CTS
In "the Canon of Medicine," Avicenna explained that "the brain and spinal cord are the sources of nerve growth, and nerve function impairment can occur anywhere along its pathway." 37 According to Avicenna's viewpoint, the onset of the symptoms of sensory and motor impairments can originate in the brain, the entire spinal cord, and a specific level of the spinal cord, or it can be due to mononeuropathy. 32 He believed that the involvement of a branch of a single peripheral nerve (mononeuropathy) causes motor or sensory impairment within the same innervated organ. 37 In another general classification, Avicenna divided neuropathy into several distinct groups, namely sensory impairment [ 28, 37 In Persian medicine, khadar (sensory neuropathy) is a general term for a group of diseases that have similar sensory impairment symptoms such as pain, paresthesia, and hypoesthesia. Khadar can occur in one organ due to peripheral neuropathy, just like what occurs in CTS. In Avicenna's opinion, motor and sensory nerves are different in terms of texture and nature, which is called "temperament" in Persian medicine. Therefore, nerves are different in terms of acceptance of the disease, and sensory symptoms develop before motor symptoms. Avicenna emphasized that as the causative agent becomes stronger, motor symptoms can be added to sensory symptoms, which is consistent with the process occurring in CTS. CTS is the peripheral neuropathy of the median nerve, wherein sensory symptoms, such as pain, paresthesia, hypoesthesia, tingling, and numbness, usually occur first, and wrist drop, thenar atrophy, and motor damage can also occur later. 17, 21 According to Avicenna, one of the causes of khadar is nerve compression syndrome (entrapment neuropathy), which is similar to the pathophysiology of compressive neuropathy in CTS. The interesting thing is that Avicenna also noted other nonphysical reasons for sensory neuropathy. Avicenna believed that disturbed balance among the four body humors and alteration in the nerve temperament that prevents the transmission of nerve impulses are other causes of sensory neuropathy. These ideas could be potentially accompanied by a new approach for the prevention and treatment of the disease.
Therapeutic approaches
As mentioned earlier, humoral and temperament approach of Persian medicine to sensory mononeuropathy leads to the presentation of preventive therapeutic ways, which are different from conventional medicine. According to the basic theory 
Lifestyle modification
Avicenna explained in detail the main lifestyle factors influencing bodily health. The second section of the first book of Canon of Medicine principally deals with six essential factors, "Asbab-e-Settah-e-Zaruriah," as a preventive/therapeutic strategy. He stated that any abnormality in these factors could primarily cause distemperament and then could make the body susceptible to various kinds of diseases, including mononeuropathy. 26 These factors are summarized in Table 1 .
Pharmacotherapy
The principal strategy that Avicenna introduced in the treatment of nerve disease, including mononeuropathies, is the correction of nerve temperament (Mizaj) and purgation from cold natured (mavad-al-barede) substances. He also recommended nonpharmacological interventions for the next step in some special situations. Numerous oral or topical herbal remedies have been offered by Avicenna in the Canon of Medicine to treat sensory neuropathic pain. Tables 2 and 3 show some medical plants and compound medicines mentioned in the Canon of Medicine for sensory neuropathy, respectively.
Discussion
Although carpal tunnel syndrome is a new term in medicine and did not exist in the medieval period, it seems that Avicenna was familiar with this kind of disease and explained nerve diseases in detail in the Canon of Medicine (Table 4) . Results show that the pathophysiology of sensory mononeuropathy such as CTS had been explained by him. Avicenna believed some other etiologies to be responsible for CTS such as nutrition, mental condition, sleep, weather condition, body movements, proper disposal of body waste, and finally balances between temperament and humors. He presented many lifestyle modifications for these patients. Current studies indicate that there are some nonpharmacological solutions such as exercise, rehabilitation, and yoga for CTS patients with mild-to-moderate symptoms. [72] [73] [74] Furthermore, nutritional shortages such as vitamin B6 deficiency are considered to be responsible for promoting CTS. 75 In intervention, current findings support the usage of remedies with antioxidant, anti-inflammatory, analgesic and neuroprotective effects to manage CTS, at least in mild-to-moderate phases. 74, 76 Therefore, there is acceptable hypothesis for most of Avicenna's prescriptions because of such effects. On the basis of such theories, currently some clinical trials were published showing the efficacy of some remedies from Persian medicine for CTS. For example, linseed oil improves the severity of symptoms and functional scores, as well as median nerve conduction velocity, in mild or moderate CTS. 66 In another study, Setayesh et al showed that topical application of flax seed oil gel, twice a day for three weeks, was more effective than hand splint for reduction of symptoms and functional improvement of patients with mild-to-moderate CTS. 77 Various herbal products with different known mechanisms such as analgesic, antioxidant, and anti-inflammatory that increase organ perfusion have also been recommended. Traditional chamomile oil is another example that has efficacy on both mild and moderate, 78 as well as severe, 53 CTS. Therefore, besides the historical importance of such a study for showing human knowledge on carpal tunnel syndrome in about the past 1000 years, this study also helps to hypothesize and find natural remedies as complementary medications for CTS looking at history through the ages.
